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PLANNED TIMES AFTER S-IVB CUTOFF COMMAND AT 03:13:50.3 ARE THOSE 
UPDATED IN REAL-TIME FOR THE ALTERNATE MISSION. 
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DARK AREA FIRST OBSERVED 
AT 133 SECONDS RANGE TIME 



FIGURE 2. 1,1-2 PLOT OF LARGEST PIECE - ALOTS 70 MM FILM - 133 TO 135 SECONDS RANGE TIME 
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Figure 2.1. 5-1 . Fan motor circuit for hydrogen and oxygen tank 1 
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Figure 2. 1.8-1. OXYGEN CHECK VALVE 
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TITLE: CM BATTERIES INTERNALLY SHORTED 
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Figure 2.1.20-1. CM/SM Umbilical 



TITLE: STRUCTURAL/PROPULSION OSCILLATORY 

COUPLING (POGO) 


u 

w 

to 


\D o 

Eh 


w w 

Q tf 
wi'B 
w 2 O 

CM H U 

u 

X M O 


Jj CO O 

Eh S U 

O i< W 
Oh w 


Eh h 

a^ss 

g o X < 

o a 

»4 

U Q 
O Q £ 

< S < 

o o 

• 03 O 
WhO 
W O 
H O 


I— UJ 
<C QC 
Q 


CO CO 

a a 


o u 

D D 


to to 


to CO 

E? ft 

ft ft 

s § 

ft ft 


ft ft ft rH 

A ft < 
5 wsq 
Eh U ft Z 
O < 

y c a 

?! H 00 
< «■ <N 

U ft U rH 

W 2 2 
B O H 2 
H Eh W 


DH U (H 

or u w 
ft w o a 
So w 

ft in w 
EH *c 
wtoww 
a ft u K 

Q ft ft U 

swoa 
Eh ft Q 

a N* W 
i K H§ 

Eh on H 
U • ft Eh 
ft in w < 
« z ft 

Eh ft H ft 
ft Z U H 
H Z U 
ft O ft ft 
3 Z O 
Z ft O 
W Eh Z 

g I ft a 
Eh ft ft Eh 


HQ ft U 
WO ft ft 
ft Z ft 

H i—l 
ft Eh O oc 
ft ft <N 
ftft I H 
K H < | 

Eh Pm to in 

CNJ 

25 Eh a H 

ISSi* 

SDO< 


a ft ft 

o o 

Z ft Q 


Z ft w 

w z 
o z 


ft ft ft 
ft 


Eh Q Eh 

H K 

z z o 

O H 
O H ft 

g Eh ft 

< ft ft 
H ft O 
U 

O X w 
MOW 
ft ft < 


Eh > 

O H ft 
Z ft > 

H • 
ft ft I ft 
S K ft Z 
*5 Eh H 
Q O 

8»M 

H Q H 

gave 

h J W H 

•4 3 ^ 

H Eh H 
U to • m 
W 2 Q s 
O H W H 
CO to 
to a P 
CU W W 
UMMEi 
ffl a < 


s: z: 

r-| y UJ 

M I— h- 

• £ to 

N >■ > 

• to 00 

<N OQ 


§ 


o 



O W H 

0* K W 
H O 


< Q - 
^ Q 

Pn D 
O O 


C/3 W 2 
^ P H 

O E W 


• W 

S«g 

H Q 

O Q M 

Eh I CO 


CO * O 
W CM CM 
O I 
H CM 
2 '-' > 

§ U g 
Eh P 4 S 
CO CO D 

W S H 

< 

53 -CO 
w tf 
w w u 

“§S 

§ 8 * 
53 U - 
CO 
• CO 
D W < 

« • 

o co u 


CM CO •• 
O H CO 


\ H tS) 

U 3 H 

Pm W 2 

ri 

\ K • 

o • o y 

CM CO CM 
H Z 

Eh Eh H Q 
ZH?Z 
H > O 3 
O H J 
*n Eh 3 U 

<888 


CO 

Z WWW 

HWSH 

2 3 Eh 


• O H 

CM Eh Eh 

2 3 H 

O 2 > 

CO Cm 2 H 
H s EH 

O 2 O 

X CO Eh U 3 


Eh H 2 U 

2 3 cm h q 3 co 

3 W _ 2 W H 

2 Eh CM CM CO co 

H O W < > X 


S Q Eh > 
O W 3 H 


CM S M CO 

O W 3 > X 

Eh > CM 2 2 

3 H g 3 3 

2 Cm O > 2 

2 U M 3 


Eh CO H g CD CM 

2 W Pm 2 2 to CM 

Ot<ZUHi< 

O U CO Q 

CM CM U 3 2 P CO 


2 O 

OCmPW 
Cm CO > 
CO Eh 2 

<223 

H H J> 

CM O co W 
o cm co 3 


WPO 

co co 2 Z 

H < h H 
CO W Cm Eh 
X 2 CO 


> 2 U 53 CO 
W M Z D Ei 
2 2 H H 

CM 3 h!2 

x co o 

W Q P B H 


W X CO K W EH 


H CD 2 U 
M P 3 £•! S H H H 

C0HC03h2 2Cm 


ass 

CM Eh 
CO Eh 
W CO 

2 mm 

W 2 Eh 


W 2 CO H 

Eh _ X CM 

Cm CM O CO 


CO Eh Q O O 2 
CO 2 

M M 3 CO P U 
2 Eh Eh CO > 


CO Eh • (N 
tn CM CO 
2 CO 2 O 
2 O O Eh 
CO U H 

M 3 Eh Q 
2 3 CO 

a u 2 


N M 2 H 2 

K 2 H CM H 

(N CO 3 Eh 


Eh M 2 
2 co O 

H 2 U 


CHS Eh Eh 
a o 2 m to 
CO M CO Eh 3 CO Q 
S Eh S co 2 Q 2 
O CO O X < 3 

W CO 2 CO X g 
CO > EH n 

2 CO 2 H CO O 

Q H < O d S “1 

2 !S H H O I 

3 -» CO CQ M CO 
M X 2 ft M 3 

2 O U 5 Eh 2 

O 2 2 CM CO M CM 

h a m o wo 

Eh 2 S CM Q Eh Cm 

3 M OCM M 

2 3m Eh M 2 

2 O 2 W 3 2 O 

U> Eh Cm W U M H 


M Eh CM M 
x 3 m a 

2 3m 
co d o 2 
H CD Eh Cm 

W H 

Eh Cm 2 
_ 2 X 3 


W 2 CO 2 


M0EhEh£hH20 


O O H 2 H O CO 
> M S eg h 
X CM H S « EH Q 
POHMWOMU 
DEhhQMEhQO 
►3<C02W<2CM 


WC * N 

2 b h 
W Cm eh 


^ ° 
Q 5 W Pm 

§ 2 CO 
D M 
O O Q 2 


Pj » O Eh 
SOU 


CO 

2 

O I 

t-3 H H 
M Eh S X 


DCJHUXOMZ 
SCm2k32EhEhQO 
OM p5 W W H hh 
MOEh-mCm2DMMcoEh 
OOC0W CMOiHU < 
(MXEhCM cqmZiPN 

e> co h 233 MH 
2 M Cm • Pm Eh W W 2 
HWX *COCO C0UIm3 
CM Eh O Q 2 2 S O 

M MW 30 WMWMCM 
Pm Cm w2h£hOWWO 
CO Eh Eh CO Eh Eh 


OMCOEhEhCO Eh Eh 
O W H rtj x CO h) 

m 2 EhMMEhC 0 EhPm 2 M 
Eh O CQMH M003 
ChQOSPD 
EnEHHEHCMHWcOMrtlW 


2 Cm M H Ph 

U H H 2 X 
2 CM CM X H Eh N 

H O H M U H W 

Q > CO 2 > 

2 Eh DC 1 HM 
M W O O Eh rH 

O CD CO H H 


CO Eh EH 
2 ft, H 


Eh rH 2 M O H 
H ffl 2 H Eh 


EhEh£hEhEhwM<! EhQEh 


M > • CO M 

3 M 3 Z W O 

2 Eh H Eh H 

CO CM 3 CO I 


ffl M H Eh 
X Eh 2 


CD CO < ft, a 


M (M ^4 Z-l H 

2HEHOHCD32M 
CO M CO H CO 2 HO 

HCQMEHOHEHfMS 

2 Eh < CM O Eh 
, « Q Eh 2 2 2 W CO 
Eh2Eh<220Q O Eh 

COrtJCOWOMH M CM 
M 2 H S CO 2 


MW S CO 2 2 O O 
l EhEhQ2WHHE-iPm 


S < M CM h CD 5 Cm 
W CO Eh S CM Q M 

S CM • Eh < co <C0M 

M M W 2 - S 2 Q CO 

Eh W 2 CO HU 2 2 H 

C0WH2N X2MC0 

XEhCDOWMMEhCQSX 
CO 2H OWH S2» 

£h M Eh <N EnMMOrtJCO 
2 < UHW HOU22 
OWH 2 CQ(Mcq<M<W 
HEhI20203eh2 Q 

CO Cm M Eh 3 Ph Eh CO XO 

2 CD CD CO CO Eh 22 


2 M CM CO CO 


CO Eh S 
CQ < H 


CMHKM CQ Eh 2 > S 2 W 
O Eh Eh Cm S 2 H H H Eh 
CM 3 WOOD I CD W H 


CMUW2CMHC0MC023 
HEh3PmEhMC0 H Eh 
CMOHK 3 2 3 Q Eh co 
3 2& EhQU CO 2 CO 
MH M H CO 2 3 M 


M H CO 2 3 M H 
M CD 2 H u Eh • CO 

Z Z Pi W 2 H ,SW 

C0MCQH3SXHHCMMH 
HEHH CDW02 IHEhS 
W 2 E h 2 U U 3 Eh CO W CO 

Eh M 3 M ZW EhX- 

coa> xo)3cdh«cou 

Q U 3 H W 2 
Z25X2EhCmZCD 
3 H ^ W ^ 0 2 

2 2 H CM H H 


Oj ” X 0) § S H 
X Q U 3 H W 
O 2 2 S X 2 Eh 

U 3 H ^ to ^ 

2 2 h CM 

CO W OO 2 3 O 

H W W H H Pm 

h 2 eh « a 


H O U 
2 U 3 


CMCDHUgHC03 
CO I eh 2 CO Pm U 
C0U2O«EhhXh 
H 2 U CO CM CM Q 

2 i o 2 x eg 3 z 

HC0C0PmC0>2H 


W 2 2 2 
O 2 


CO H CM Q 
CO CO Q W 
CO CO CM > 
X H CM 2 

< S W ^ 

2 - as 2 

3 U |h H 


1464 


} 


o 

z 

< 


a 


55 Eh Q CO 


Eh 


llil M 


W Q 

b S i « C 2: 

SSSgfeg 


(N 


O co 2 < < 
H X O b 
U M J D Q 
< _ SW 


EnCODtObWWEH 


< HD 
kIWU 
D 2 D W 


Q 
W 
H Eh 
I < 
CO U 


W02U< 

H B S U U O O 
Eh < U < H ^ 25 


SHftiHWrtJjH QHH 


DOB 
U 2 CO 
U W 

< _ W 

« a 

W W H 

> h u 

b 2 2 

< W W 

> U _ - 
U « Q 
KHW2 


^ Eh 

IS 


CO D W W 2 2 

Q 2 H 2 H H M 

W Q D 2 H < H 

* M CJ U b CO S CO 

W U H H « X 
<WWWK^ 
2 X 


H W 
Q W W H J 
• 2 U 2 U O < 

co H H h D 2 2 
BOOhS 
<20 


W 2 
W < 
Eh 

W £> 

O H 

I 

to to 

H 

J w 
W W D W 
W W CO Eh 
BBW 


O I 

fc) to 




w 


00 

3 

A 


W °o 

K vo 
Eh o> 


Eh 
« 
O 
* H 


Eh ^ O 

« D W D 
• O O m O 
Eh Pn ^ S B 
QHO 
W 2 > D 
CO < O O 
U D 2 tt 


WWEhOXEhWWWh 
Eh 2 U D to ft DH 
K W W 2 W 
BOUWOWDK 
H B < O O 

2 2 W p~ to 2 Pm 
h w oo w X 
tO Eh + 2 P* W Eh 
2 2 Bh I BH 
HOW DUBD 
OHBO h 
KBhBW I CQ 
< S 2 CO • < 
oh CO EH CO 
H "»• O « to D 
W Eh Q + 2 • O 
EhcoqEhWEhEhSJWOPhHkJ 

< P S ^W^WSftftHft 
D>^XQODB- 
OI2Qb2oDco 
WHzw<mgx 

§«8<muu w 

^WHSBHUW 
Q W CO H D I < U 
W Eh X O CO 2 
BftWO U . ^ 
<D2 WWEh2Sm 2 SB 
UWHftDDHHOKOWB 
H WftOOWDflJOHD 
Q ^fnSjOftMEH 
2 • X OX CO 

HCOOEWDOM 02 
,.S j 2?9 j »wwoh 
C02 W Eh W EhSBQh< 
HHWC4 saw Eh 2 > 

WOW 2B2B W Eh < 

X 2 Eh X H H U 2 2 < 

WW Eh WOW 
5 fe H *W2!ft 
2 OO DWQWW 

< H H « O < 

_ I o m o s o 
X CO 2 < Ej 2 X 
Eh H Eh < b < b 
HOOWOOOW 
*-lt36;2sb<ff<cg 
h < b h s Eh « 

S O D 2 b 
2 O Q O H O 
Eh H MU 
CO < U < CO « 

Q D 2D 
OWQQMOOEh 
<bWQ>H‘‘ 
ZOOKOEh 2 < O to Eh < 
Z H ®D 
O Eh H > Q 2 CO H M o o a 
HCO>QM2HWQ20HH 

«zm22ocoqdoooq 

Oh2<MUDOEhUO«M< 



O to W Eh 
CO U 2 H 

q w h o o 

S « O b H 
O PS H (0 
b CO < 2 < 
< S Eh 
b 2 CO co 
S X H 
K 2 Eh CO O 
W O H X O 
BhD JO 

< Eh H < ft 

woob\^9§w 

bWQ>HMObDEn 


U 


1464 


LOX FEED LINE SYSTEM 



Figure 







TITLE: STRUCTURAL/PROPULSION OSCILLATORY COUPLING (POGO) ~ CONTINUED 


00 

VO 

o\ 


w 

8 

z 

8 

8 

8 


00 

VD 

cn 


k rH 
00 <N 


00 

- . . VO 

H H C* 


VO 

cn 


oS 


CN 
* CM 
l4 O 00 

S Z vo > j 

H 0> 

fL Eh H S 


-gfMH 
O CN 

Z Z tH o 


fc * 1 > 

W Eh 


oo 

vo • * 
on 00 00 
H VO VO 
0\0) 

H 

r| 

<M CN oo in CN 
w hh 

w s § w >* 3 

H H Pg H 

H ‘bb 

* s * 
c »w -Q 

« H S S 


©> 

« 

W 


o 


s 

o 

3 

Eh 

9 

H 

W 

H 

. U 00 
m W vo 
Q <n 


3s Q 2 w >Swz 

■’hs -'OzgHHOz - 

.. a ..SHM 2 SiggHh 

WCM ne3h>§wwww ug 
M o 25 I HKHOZgwWWW 

S TS“ . - 888 - -«§ 
S3Bd&s£Ss 0 'e8£S"| 

SSrtBpppjjrtXoogS 



in „ „ . . 

I (OP. i i i 
(A WOO C 

< ro n h n n n 
o o H 

U m in 


oo oo 




C£ 

0 

Cl. 

UJ 

on 

>- 

< 

1 
< 


CM 


o 

2 

M 

2 

H 

O 

2 

W 


H 

I 

CO 

Ph 

o 

s 

D 

H 

s 


VD 

3 

§ 


Z 

o 

»— i 
00 
00 


CM 3E 

• UJ 
CM 

• £ 
CM 


C/5 

a 

2 

O 

u 

w 

CO 

ro 


H Pi 

V 8 

CO CL 


UJ 

►- 

CO 


CO 

00 


CO 


CO 

a 

g 

u 

w 

CO 

CM 

cr» 

• 

CM 

iH 

< 


g 

u> 

Ul 

o 


w w 

K S3 W 


w 

K 


o 
o 5 

Q ffl < 

«! 


w 

w 

2 

H 

>4 

a 

w 


2 



... I U W 

P Eh W <C Pm 2 W 

W < 05 O H P 

Q W W W W 

rtl 2 > Oh W 2 

^ 3 tqsa<a 

y ..WOUEn 
W Q 05 Eh Q 
KWWW 
Eh W Eh 2 P X 

P 2 H p O 

Eh *C W Eh H W 

< O U W SJ 

K WWW 

Eh >h Eh Eh >h W Eh 

W K 05 Eh W 

2 W U W W X 

O Eh H OS > 2 W 

H < W Eh O 
W 25 W to H W 

2 H WWW 

W Eh W • Eh O 2 

OWU2<05WEh 
2 P «! O W W W 
O ftHK 
UQMWUW.... 

2 P H 0, W OT 
W<WW *SS W _ 

as wuweh«wQ 
Eh Q <! 2 <! UO§ 
W«OWWwW<< 

owwuwoasw 

Eh M Pi 

< 2 W W W X H 
QWSHWWOW 
W 2 P P W rf 
*4 W Ej E> fa kC _ 
2< U W M W 

< H Q<MXS< 
Eh W P W « Eh H 

P W 10 

S Eh H *200 
W Eh Q 05 H <N 
WWWHW022I 
3 E2WHBOW 
W ~ <SUhH*( 
Eh h *Eh<CWOEh 
W CO Eh W U P < 

§ < X « 2 * 0 

W P P - 

■4 H W W 

W 05 W 3 W 


n 

0 
uo 

1 


Q 
W 

hWfcjgDWHQtn 


Q 


o 


. Eh E» < O W 

w as x w g h 

K H W W 

“3883 .8 • 

2HHWD-.OU 


. . H U 05 

Dft W< I Jh 
►4 W W 05 W 
3 Q W Q 


w 


w 


CO N 


cJ W • r-i 

5 2 « Q 

» H W H 

o 3 x 


EH o < to 

w >• 
W >4 « 
cs w P 

§ h a 
2 w 
w 

^“BgS^sS 

?S|g%ggs“ 

Eh EhDEhMHH 2 

§ • 2 rt S O O Q M 

OMBOZ 22 U 
P*ZOSEEHH<n 


w 


CO 


u 


UJ > 
h- UJ 

g * 


a 

w 

CO 

o 

u 


o 

oo 



tO’ 

l 


i 



i 


B 

£ 

p 

u 


CM 

CM 


<N| 


s < 


I 


CM 


CO Q 

I s 

ss 

W £ 

W CO 

§g . 

w w 

§S5 

< H P 
Eh 

H H 
2 < W 

3S« 

Q H 
H W 
H a 
2 H 
O O 


3 


3« 


« 
8 
H 

k ,w2 

>g§ 

« H fo 

w ^ 

N >i 
H • < 
Q CO 2 
H Q 

x a co 
o o 

U X 


Q 

W ffi 
Eh C3 
H C5 
ffl Q 

H tZ 

w w 

X EH 

w z 


W 

D 

b 


CO 

§ 

p 

EH 


w 

Ph 


D W 
« < • 
X 
G O 
..HP 
O 3 Q 
G P H 
Eh W 
„ X Ph Eh 
SOPg 
H P a H 
Eh P 
< QK 
W 2 
< X < H 
O cq _ S3 
PS Eh 
2 Q H 

gill 

PS H K H 
P Eh U 
OH G 
2 H W 
Q H W Eh 
P < P 
MW P 
H^HH 

a 5 o w 
W S 3 

2 Q 

Eh S PS W 

rt! o a 

W Q Eh 
a EH D 
D S Eh 
‘8C< 
ro w P 3 
Ph M 

Q CM 


H CO 

2 OS 

< Q 

< • < H 

S in cq 

O M Eh 

CM CO 

<N 2 

Z CM D 

W W 

H EH 6 

W M < < 
M 2 O O 

W < 

2 H 

co e> 

H O Eh 2 

< m z 

O 2 O H 

W H 

2 u a c 

S « ^ 

H Ej 

UWQ 

>h a 

W fl o 

Ph • « P 

Q g U 

OH O 
W Q 


< Z U 

H 

W M Z 

< Z M 

*38 

a§a 

w u 

K Z 
Eh O < 


W 

CO 

< 


u 

z 

H 

a 

d 

CO 

CO 

a 

04 


Vi 

a a 


2 h w a 
St 3 Eh O 

8 «< H 

2 Eh a 

Eh W H 
PQ Pi 
a g m • 
W P U M 

h“SS 

< rtj Qt 


H 

Eh 

Z 

a 

s 

H 

0 

1 
Eh 

< 

I 


w 

u 

Eh 

H 

D4 


a 


2 « 

°§ 
co « 
w w 


H H 2 

g| fe g 

W a PS „ 
(OHHS 

aais 

PiHQH 


a 
o 

Eh 
O 

Q MM 

m a b 

W EH 2 

P X H 

< to 

U • 2 
- O O H 
MWMHg 

►5 pl W 

p a 

sa H 

W G 2 
g rtj W X H 

m ph a 

2 . W CNG 

h a a a eh 

O H P P < 

2 m p\a 
M S H X M 
P<OP| 

Q 2 Ph t-3 2 

§ W M m H 

z z * 
a h h o a 
hop o 

Eh 2 H H 

n a s% x 

°SS a 3« 


CO 


P 

13 
*3 



S XPQ 

p q a 

P Q POM 

2 h x a a 
a H o P a m 
w < p w a 

S H U J H g 

S sgpss 

M Eh Ph a 
a w ph 

hnOHHQ 
P a a u 

Ej W 2 Eh p W 
< O Eh P 
* H O X rtj 

O H r 2 H U 
8 H J H S 

h p a u a 
EH H H P a O 
too Q O H 

M < >* m h a 
EH p, CO a a S 


8 

w 

a 


U) 


I 


3 




U LIMIL ontx 






TITLE: INCREASE IN PITCH AND YAW ACTUATOR DIFFERENTIAL PRESSURE 


vo co 

ot 

O 

►3 nr 

P o 

O 

o 

<! o 


HvrK 

2 co CO 
U CO 
2 Eh U 
W < 2 


CO Q CO O 

tq Q Eh 
2 OS 2 < 
noos 

Eh U Eh 
P < tq U 

<C D CO < 
H Eh 

Eh U cri K 
2 C M U 
tq ro Eh 
2 3: H 

W < Eh 04 

Cm >h ft, 

Pm W 
H Q Q K 


O 2 O D 

Eh U U CQ 

< Eh U 

2 H O ' 
Eh 0< P 
O Eh M 

< K i 0 2 

Eh P t£ 
5 O OS tq 
Cnxft 


H 

s a 

H 

Q W 

1 

X K 

CO 

W §h 

• * 
ST 

£ z 

UJ 

£ 2 

CO 

to ►- 

>* 

>• a. 

to 

CO M 


00 a: 


=> o 


co to 


UJ 


o 


2 co _> Cm tq 
h co Cm 2 

< H H 

tq < P O 
co z 

< • K 2 W 
pq CO Eh O 
2 Q H Eh i-3 

O 2 S < H 
2 0 D Eh 
H O Q Eh 2 
W tq U 5 

>h CO Eh <, 

9 < *. 64 
rtj o h 2 2 
pq oo u < *C 
Eh <N O Ph Eh 
CO co CO 
. Eh CO tq 2 
<<<330 

wOco^ U 

issue 

25 o Q 2 

W 2 W 2 H 


K CO 
D D 
CO o 
Q CO 
W W < 
£ 

<< Cm O 


H W 

Q Eh re 

H s Eh 


ph w o 

Ph 

U Ph ^ 
H K J 

2 Q ^ 
W 

o PS 

o o • 

>H Eh CO 
PS < PS 
U P O 
Eh Eh i 
Ph U < i 
O < D I 
Eh 

Eh £ O ! 
tl<<\ 
D I* l 


2 tq • 

►q ^ U N, 

Eh U H S 

cm H 2 2 Cm 

cHQU- 

h P Pm 

WH<OW 

OS pq co O 

< 04 Q CO PQ 

pq co tq co Eh 

£ M CO 

ffl < to w p 

52 < hQ 

§ g < 2 U 

WH2 

D 2 tq tq 

Q W CO H 

2 O 2 cm 

52 Q Eh £ 

2 U >A 

OWQ2 

tq H pq < OS 

O < D w £ • 

2 P H pq 

W w co > O U 

HZ Eh Q 

CO K w H Ph 

O w 2 2 S 

O < Eh CO 

2 P PQ tq P 

o £ 2C2 

W Q Q 2 2 

00 H fL» O O 


„ J 3 
Eh W Eh 

• < §g 

C3 P CO 
2 CO W 
H 2 
Ej tq 
2 K tq 

<J Eh W 
Eh f 
CO 

• CO 

pq 2 ■< 
co tq 5 
< y 

w P co 

2 p p 

U co 2 


w 

K 2 Eh 
Eh O «< 


OS H >H 
fa Cm CQ 

M 

P P P 

pq o tq 
Eh Sco 
P O 

soq 

CO 2 u 

a 2 

• &q 

co - W 

52 CO CQ 
O Eh 
H W CO 
H WC 
H ffi X 
Q CO 
W X 

o cuq 
o z>< 

54 g 
PS UO 

§g§ 

D W CO 
Eh WH 
U CO W 
< ^Eh 


1 £ 
fc z 

§ £ 


TITLE: INCREASE IN PITCH AND YAW ACTUATOR DIFFERENTIAL PRESSURE (CONTINUED) 


CQ fa OH 

fa 2 fa U Eh 

o h fa • 

Eh h fa co U 

U P O < H 

< • Eh 5 Q 

« fa fa < 2 

Eh U fa 2 CO H 

2 2 2 Eh fa 

O fa CO U fa * 

O fa CO ff, 2 fa 


O fa fa fa 2 Eh 

< H Eh O 

Eh Q pH P fa 

CO O fa fa 

fa 2 Eh 2 fa 

H fa O OS 

H D fa P fa fa 

J CO CO fa Eh 

CO CO H fa 



w 





u 





« 




a 

o 

W 



w w 

fn 

W 

fa p 

o 

^ s 


u 

O U fa 

CO 

o o 

Q Eh 

es 

•“ Eh 2 g 


O H 

< 2 

o 

CO U H fa 



S O 
EH 

fa fa 
Eh Eh 

N 2 
Eh CO fa 
<< 2 S 


O fa fa 
Eh fa Eh 


fa Eh S 2 
fa fs CO 
faj fa CO CO 
O fa 
CO W fa 
< fa B fa 


fa 2 & 2 Eh 


Q CO fa O 
2 Eh fa 
rtj O CO fa fa 

Eh 2 2 CO 

U H CO 2 

fa CO CO < 

CO fa fa fa U 

S fa B fa fa 


° O ^ 
fa Eh H 


U H CO 2 P 2 
fa co co < fa fa 
co fa W fa U fa fa 
S fa B fa fa O fa 
2 Eh fa fa O fa 
Eh Eh Ufa 


< P 
2 fa 
Q O co 


p o sh h 

2 fa 2 p 2 P 


fa P D B 2 fa fa 
2 fa ft, O fa ffl fa 
fa D U 2 fa 2 
O O . O < Q W 
fa fa fa fa fa C 
fa O Eh fa B W 
W Q Eh fa < S 
fa 2 < < CO 
I Eh 2 Q W O 
i CO Eh *• fa fa Eh 
i Eh CO U H >h 2 
| CO fa <, I < Eh fa 
! W N M U fa 
EH H w • W B fa 
I fa S3 N fl Eh ^ 

! 2 H Eh • O 
i H Eh M 2 fa 2 
D 2 fa H 
1 Q ^ O fa B 2 < 
! W fa fa Eh W O 
y fa Q 2 fa < 
2 U fa O P 2 
i P 2 Sh H 2 CO 

iSSSS 6 - 3 .$ 


53 * P$ 

C/1 H Q w Pi 


w a w 

gsig 

O W P 
fa fa fa CO 
CO fa 2 


fa fa fa fa Eh fa P fa 
fa fa CO CO 2 2 CO 

fafa<<QEHWH2^W 


O Eh fa fa 2 fa Eh 
Eh CO fa U < Eh 
ft, ^ SD Eh fa 
2 ft Q CO *> fa 
Eh fa 2 2 U Eh 
U P fa H O fa 
<C fa Eh I U co 2 


fa fa 
2 CO Eh 


Eh 2 

fa fa 8 
fa fa Q 


< • 2 << CO 2 Eh 
B >» B Q fa 
Eh P Eh fa fa fa 

£h H H EH fa 

U P 2 O 2 H 

fa H O' Eh O P 

fa U H H 2 Eh 

fa < P fa Eh < < 

fa fa < «C fa 

CO p U Eh eh 

CO Eh Eh H H CO 

H CO CO 2 P fa W 

I fa fa fa H 2 H S 

H Eh |h CO H fa 


Sh CO fa Eh fa < 

2 < a 

fa CO H fa EH P 

a fa U fa fa 

Eh O 2 fa Eh 


a Eh H Plj O 

fa 2 fa fa 

*a h co 

U Eh rf O 

fa s • a 

CQ 2 fa Eh 
2 H fa fa 

a eg o 

Eh Eh 2 Eh 


:h fa 
2 < 


< a p p a « 

fa Eh P fa fa U ^ 
fa fa U CO P 

fa Eh fa D Eh H 

S •UD<WS 
fa p P O U 2 H 


O 2 W Eh fa P fa faco 

eh a co 2 fa co a 

WU Eh W<OWHEh>h 

Of* auufaB fa 

fa 2 EH fa EH fa fa 

O IS O U CO 2 B > 
fa fa: O 2 Eh W Eh 

Sh p Eh H CO fa • CO 

Eh ft, fa « P fa Eh 

2 P O P fa Eh WOU 


P fa O fa 
P Eh O > 


CO fa 
2 2 fa 
O fa 


fa; fa P < 2 < Ofa 
faKPrtJpHacOHW 
fa U H Eh fa ft, Eh 
<EHC 0c0UHC02faP 


< < fa Eh 


2 

< a u 

fa U H 
Sh U Eh Eh 
fa fa H ft, 


2 O fa co 
fa H 2 
S Eh Eh < 


O fa Eh O 




a 2 p fa co s fa w u 
s w w « a h 

WC0EhBWW2EhB 
W222EH22EH 2 
O H < HHX2 

20CJEh2U0mhEh 
02 C0O22S CO 
U W >h 2 fa fa UP 
fa P O fa _ — P fa 
COWHUU2DHOB 


Eh 2 U O 
CO O 2 2 


u y 2 a h o a 

fa H 2 CQ a EH 


*■ < CO • CO Q 

COfafaJfafaWfaMH 


Eh O P 

§ U CO P 
(4 < H 
CO 2 fa 


a fa o w 

Sh Eh O 2 Eh 


Eh < 
*2 a 

4 U U 


2c0HWWOC0fa: fa 

H BC0S2C0fa2U 
Eh Ej 2 Q fa CO H 
2 fa! fa CO fa fa (4 
O fa 2 fa P - P 
u fa fa fa h wao 

•BOBOUEhUB 

WX)coEhEh2h2h 

a s gs t . w gsitn 

uofaEHfaspf^u h 
fa O fa U H K 2 -a 
U O fa: Eh O A? Q Eh 

2 *> 2 • 2 Sh fa 

hcohSZSSSJPS 
H < O _ U Q Q 


wsHHpfaHfafaa 
P CQ Eh fa O fa fa fa O 
fa < fa < 2 E< I H 

faBUH<><WCOP 


KMWKOhCXWCOP 
y«EHH<20mwfa 
WCU Q S Eh P CQ 

aM222WUO«C2 

EnKHOHfartJrtJEHOH 



RANGE TIME, SECONDS 





TITLE: INCREASE IN PITCH AND YAW ACTUATOR DIFFERENTIAL PRESSURE (CONTINUED) 



w 




a 

W Eh 

§ 


a Eh 

a g 

w 


p p 

Eh 

S 


2 « Z ^ fa 

Q W 

2 Eh 


O « Z W g O • 

fa a 

3 X 

Q 

U U H W Eh Z 

• W Eh 

W 

W 

W <OKN! 


Eh 

cn xlHH • P H 

W 2 

a o 

< 

S HW-hhQOH 

W Eh 

O 

KO<;h^PQUH 

^ EH 

> 


H W 00 X H 

P Q ^ 

22 W Eh 

h 5 p a g 

h eh a 

a P Eh Eh 
Eh P Z 
2HPhtO 
W Eh Pm W 


WW Z P Eh « S W 
UCMWOXZWOEh 


H' s 2 


HDhtOX^HHD 
Eh fa W U fa Z Eh 

W a O Eh O h O Eh g 

PEngPP-PHa 
W Z P O S W 

H g U H O W O CM 

S P H Z O P S 


< W S 

wyo 
S fa u 
o 


M U U W K ffi W 

Eh USX 

W fa fa W ‘ M 

Z B O W S P 

h D Eh CM O W W 

Z Eh g CO Z W 

Eh g P <J\ H Eh 
H fa Eh W Cm 

S W U S fa W fa 

fa g O P P O 

PS fa Eh 


cnZPEhcohWWCm 


HDEX 


O O W K W 
hWZUQajH 

U z x s 


• P eh 

fa s 
o z 


Eh X fa W H 


CO Eh P H 


W g H U O W 
S U P Z P-j Eh 
fa H O W fa 


fa z O fa fa o 

O H EH W 

Eh Eh CO W 

g to P fa Eh « 

P H Z g H P 

Eh Z O CO 

U Eh fa X P O 


_ - ^ ^ 0, g fa 

ZXSetOPOS Eh O 
g Z OP g X O W 
S CO \ 0 < C5 X W Z 

KWWZU ZCO g 
O a co coSh P CO 
CMEnOOHQXPWgP 

fa po>«gaazw 

W fe UN Cm « CM P EH 
CM O HX CM CM g W O 


5 .as« uz s ,0 g o » ! K g5 

g P O ‘C0«OQ H o H EH K 
XKOWWrtUPW »2EO 
jhwqsowwKw > fa P 
QO 2 PPPOOPrtOP 
ZPP gCO g Eh O W W P 
g 2 W •SHMCOUrtJxStOWO 
HPPSZZX P fa g W CO U 
SB 2HOHE«!2EUMKD 
OWhPU UHU^fc 
Eh 2 Eh P fa W W g S fa W 0 « 
H H 2 fa W O «P« OgO P 
WOO O 2 W fa pq Eh 
ZUC uZWOcoUK&HOcoKg 
W W _ O g CO Eh W > Eh CO CO Eh fa 
B fa P P a « g P P Q W 
Eh W O X H g H P Z p W g P & 
a EH Eh P U W CO H EH .55 


cm Cm fa ft p Eh 

hx cm cm g a o 

p u co o u fa a 

g as fa Pb 

O H P P P EH a 

H EH M H CM P 

oappwppco 

o p p > p fa 


PZPOoXatMgtM 

S g u z aw 
fa S fa u 

o - a fa o p h 
zagupa*-z 

C0O&OWC0«W 


a P 
WHO 

g a u 

W 5 i 


a Pm o co § 
Eh CO CO Eh 

el ^ 3 . 


9 SS 


X bi D u w ^ w 

° la gg si 

M Eh P K g O 


^ O § Q CQ Cxj 
WSag2QO«W 
fa UUOK P 5 
OpEHWWWWEHp 
Eh Pi H a a fa U a 
P CM W « P fa a 


sag 

»gg 


p a > g eh z fa 


up fa fa 

2 Eh g Eh 

O Eh |> P 

2 • S W 


a cm 

Eh H P 
W Z 
W g 


2 •SWSOPH MH as 
a 2 p p H ^ W EH X « P X O 
WUOUHEh«W2PPPPWP 
2 H h U g O P W CM CM g m fa 
HaEHg6MWEHWSWH«gpX 
S2 * f*I ^Hg^wPwPawp 
2 uwoJaoPSEcowxocoP 

wMHaoiHEHpPH a os w g 

9 Eh eh Eh . O P H W 2 WKS 
fafam gEnggaaoM wB 
MOW2Pg P E< Eh •> O 
|h Cm > w Eh W Eh S W *OS2 

^^ ss *yejwyQ o5H o t, Q e 9 

ggHSgPEHgPOW2MPg 


W Eh fa 
W M Q W 
fa fa p a 

“•q§S 

d§° 0 


Q 

P Pm »4 

K ° H g 


U P H 
h as 


t-H t-H *-> M 

p a cm cm g a „ 
aBwHKgpx 
^wPMPaap 
WtMaaxoap 




CO 

00 


<2 



4 




o; 

Eh 

VO 


w 

2 


ro 

Eh 

W 

O 

•• P • 

H W W 

Oh D 


m hq 

^ 2 x 

O O 

p 

H E-I 2 

0 P Eh 

w 

O 

2 § 

H P 

2 CO 

Pj 

00 D § „ 

H E 

O P 


O S • P4 

2 < o 

H P 


HOMO 

S Oh 

Eh CO 


U Eh 

< w 

*C 


< H « 

Oh CO 2 

U P 

• • 

.. Eh Eh £ U 

CO H H 

H Z 

z: 

lu co a a < 

ffi o 

Oh < 


O EH £ 


2 

O 

H 

(0 

a Sd 

> a 

H S 

i fa 

co a 


a Eh < w 
o a a •< 
<< z • 

Eh Eh W Eh 

CO CO B Z CO 

_ Eh O D 

Q B H fa 

gS * Eh B 

§H|^Eh 

B fa H a Eh 

25 O Eh Oj Z 

H O a 

O Q CO H 

25 Z H W U 

W W B Z H 

Eh H fa 

a B Oh 

J K Ej Z D 

< Eh < B co 


O D O < 
D « Z 
< • - 

fflHM m 

Z > fa a ° 

<HEHH M 

I < I 

fa CO fa EH CO 
O O B < 
Eh Q 

a co z z 

fa fa Z fa O 

ED H O O 
a fa Q fa Q 
H Eh W 
kCBDN K 
fa B B • co 

Eh CO cm H 
>H ' • hi 
ffl O W <N fa 

Z K S 
Q H ED >) O 
W 05 Eh tl U 
CO ED rfj rtj U 

ed a a a c 


CO fa 
< fa Q 

5 D a 

U CO rtj H 

W U ED Z Eh 

Eh O < co ffl 

H U Eh CO 

Z B B B Q 

O U B a z w 

H H U B H CO 

B H CO hi O 
oSs hi 
Eh g fa Q U 

- S3 W 

a w w a w z 

Z Z Z U fa B 

H H O rtj W 

o hi a eh m 

z a z 

w EH 2 w < w 

5z Eh W hi <C 

W < co a b 

a hi o a 

EH a EH fa >H 

a • o a 
fa fa a a fag 

o o < e> fa a 


fa < a u 
fa 


Q Q hi W 

a z i-J S 


a p < 

o 

WOiHEh 

H 2 

a a a 

eg K 

D M 


a h w h 

co 

Ha H 

W H 

< < co : 

S x 

fa — ' H CO 

^ Eh 


* CO 

a C 5 CO 
H Z cn 
fa h -H 
fa Eh 
< a * 


H CO CM CO 

a o z 
• fa in o 

fa I H 
Eh CO Eh 
‘S 5 <U 
Eh 0 \< 

a h a 

0 a u a 
a fa q a 

§ CM H O 

o a o 
>j m a a 

< i co P, 
Q (0 

1 < nn 

ro o o 

O in in 
U fa I I 

%%%% 


8 
H 
CO • 
H . 

M & 

a * 
«* 
t 

a « 

o o 

CU 04 


* X 

*s < 

Q Q 
I I 
o o 

co VO 

&! & 

§ 3 


v> m 

5; 

CO 

=> 

in 


2 2 
5 2 
S g 

rrt 



W O H w 
CO a m 

rn rvi rr 1 


^ 2 h a 

vo O a U < 

+ H 

Eh Eh a P a 

< CO 2 Eh 


< CO 2 Eh 
Eh O < <2 < 

< H 3 O 
Eh a - H 

O CO a P 

zwtn Kia 
h > cq a h 
2 2 co 

2 H Q CO CO 
H M w S 

o co 2 o 

W • a 04 EH 
m a < 04 

p u a s 

P 2 ‘ a X 
a o x a co 
§ u a s 
2 W Eh < 
a a 2 ; a • 
a hup 
u <n 2 a 
o o < -a 
^ r- a a < 

< a 2 a 
a p < a 2 

2 2 a u 

< < Eh a 2 

a a h 
M vf H 2 
2 <» a a a 
h vo a 2 
o a a 
2 2 a o Eh 
a a o a < 


Eh W H a s 
m Eh H M 

S Qt . QE " 

e-gTSS 

2 2 2 D H 

h a o a eh 

a o h a 
PCJOPH 
HOUHb 

a 2 a 2 
u Eh an 
a a 

- H 2 a 

S - a n • a 
a o a a 


a Eh 2 
O < u 


1 o! a a 

<? p i a a 

2 x 2 w o 

eh < a a a a 

a a a a 

m a a o 
a 2 2 a u • 

- h h 2 h a 

a EH a EH W a S 

a a 2 s a a 

•• < a a < a 

2 a > a 2 

•«i«uawaQ 2 EH 
.. wa 2 sxwa 
cn u a a a > o 
< h a h a 

eh a a o a a < 

< a < 2 u H P 

HH 

a a o a a w o 

B w 2 q a a 2 h 

eh h h <j a h a 

aaxa2tnoa 
< < a q a 2 h 

u a a x a a s 

h a a a o 

a Eh u owe 

a a a h x a 

<aaaaaEnw 
2 a eh a < h a 
q eh < h a a 


O Eh 
X Eh Eh 
W < < 


Eh Eh a a Eh O rij 

< ^ Q H H ^ u 

a x x a 

xaEnaa *s p 
a < < a a a 

<200 a a a 
h o w 2 p > o 
aHEHHzwxo 
H EH U N < H a 

x h w w a < a 
apawwuHO 
<Qa22<a2 

< a a h h < 
w a o 2 x Eh 

*• 2 a a a 
• a a a a < s 
p h 2 a a 
a Ha a u 


Eh 2 Eh a Eh 


< H H 
H < 

Eh Eh 

H ffl • 


o a 
2 « a 


a a 
a < 


2 o a eh < p a 

i i a . 1 f.i t— * k- r . 


o o a 


a 2 EH a 
Eh O H U 

u a d 


eh 2 a u a a a 
B a h h a S 
S w « a os 

r») ^ H O hi 


< a eh a u 

San h 
a o 2 o 


s o 
s u p u 
o h a 
u a a a 


SSSSj 

x a as 

2 0 • a eh 
O 2 O H 2 
§ H 2 < O 
S H > O 
O Eh < 

u • < a 
Eh Eh 2 O 
a a h a eh 
a < > a o 


I a h a < > a O 
a a w p<<£g<Sa 
< o a , a 2 a a u > 
a a a sp 2u a 

° ps° a sgs 

«S 3 1 §«a 8 S“' B S 
Ss* 3 SgzSaoSg 

ooa« aooSozD 
zpa; & KHaaHoa 
a a eh fa < a eh a a 2 s o 


in 

oo 


3 

{ 

} 



5 




W I eh 

Eh CO U 
CO W 

CO O co 

S W CO 
D O 
H <3 2 

»-q x w 
w<w 
as w cq 

►4 

a m 

►4 O > 
O 23 < 
U H K 


h- uj 
< a: 
o 


I >- 


H S > 

Q H Q 

w ^ sg 
cu w < 
o as 


Q CO H 
04 ^ 

X Eh 

< O H 
W m p 4 

►4 00 _ 

<ob 

Eh S 

* r 
25 o 

o r* * 

H CO CO 

s^a 

w s w 
wow 
z « o 

H fL, Z 


O w S 


u^n 

£-• Q 

•3 P o< 

04 


1*8 
o w « 
k w a 

WHO 


(N u 

~ w 

P K 
W O 
E-J ♦ 

g§3 

°g? 

►4 

0 ; O g 

w z o 

Eh H 
frH X 
O Eh H 
H H 


saS 

U 04 w 

u 

w • y 
m u < 


S 04 


H * W 

Eh Q O 

^ z 

D Z W 

p -o 3 

< 00 H M 
W X H z 


W > O 
•'NHWO 
a\ o h 3 w 

• m p 
P I *• «*w 

W H H H 

• 3 « « „ 

H \0 O « 

K K Pt Qt U 

ouuu ' 

04 Q 3 3 


Z W h 
O X w 
o w as 


>} w cf Si W 
< W I I Q 
Q O O 
i n n m n 
vono o 
in u U m 

<m U I tn 04 l 

j-assaa 


to Jr 
>- o. 

to S 3 
§ o 
Co in 


o 



f 

! 


00 

00 


Eh 

co 

Q \ 

D 

frn 

Z -H 

O 

2 

O W 

eg co 

y 

U Cft 

< q a 

§ 

w 

w a 

W 

—.CO <T> 

Q H O 

2 

E l < 1 


< « 

a 

•H U 

w 

o a 

2 

m co w 


H hi 

eh 

- m 

ffi 


n co o 

o Eh « 
<N^Pk 

^ § CO 
CM W H 
O 2 
cm h EH 


H s W Q 
I ft hi 2 

w Ss£ 

z a w x 

O W Eh W 

to 

W 4 X to 

U rtj to H 

^ HUB 
ft(JH§ 
< eh H 

g ffl SB 

Eh Q Z H 

W (ft to 
to Eh to 

< < 0i H 

X Eh O S 


4 H U U 

§ HZO 

h o s 


H J3 <N (N U 

D H in EH — fci 

a • < co 

CO (N VO c 

2 m vd — . -H Eh 
«HEg< 
Eh — X» \ 

33 W «H CN M 

0 CO K g 5 

H 2 Eh ro O D 

OS c^\co 

ft K ft IN 2 W 

. o o — u 

4 0 o 5 

4 4 Q CO O (ft 
< H Z 2 W 

X W a EH 

£h C’t 2 ^ 

MH HO S W 

HinBOOS 

5 H Eh 4 ffl < 

H (ft 

O Q Eh X Eh (ft 

Eh W C CO rtj 


Eh < • H P 4 rtj 
< Eh — 

D Z 0002 
OOHHZH 
HO n h 
Q CftQ S£ 0 
3 CO W O Z 
HOI04H 

co « H» < 4 Eh 
<H mH04 
SlNKftD 
(ft w U to 


4 IN Q . « 

(ft S E — . 

(ftPOQfl *- 
DHNmS-HH 
to 4 Z 33 W I ■ 
W £ftf" 

§ 33 r» co 

CM to O CM 


Z H cq 

H Q O < 

00 ♦ o 

O Q W > 

hi cm a 

CO CM VO 

H Q H 

M O 

H 00 

Eh Z m l 
& < > co 

Ku a§ 

~ar 

S 33 O 

QUD HCN Dcm 

D E< ft W 

4 33 CO 4 

g 0 g 

CO (ft 33 

O h co W 

OHO 

Z <D Eh 

u w»\h\ 

OBO 

u « 

a 

U Eh W 

M W (ft W 

a 

W < 

33 W KHHn 

0) « Eh . 

Eh < Eh in ov 

33 O 33 4 

2 

o\ a m 

S 0 3 

VO 2 EH ‘ 


Q HU 

3<2 

O 

U to 4 H 

Q W _ K 

o a o 

2 W ft h 

3, SD 

CO 

H 2 H 

4 Eh D 09 

w u 

< H 33 « 

O CO M 

2 co co 










Jt . 


on 

0 

a. 

LU 

ex: 

>- 

—i 

< 

1 
< 


VO 

O 

P 

p 

O 

Ph| 

< 


to 

00 


00 

CM 

IN 


CO 

P 

O 

U 

w 

CO 

in 

cn 

• 

r-> 

+ 

Eh 


UJ 

s: 


U 

H 

I 

CO 


to 

>- 

to 


to 

>- 

to 

CO 

ZD 

to 


W 

2 

O 


c 

to 


Eh P 

53 H W 

• < Eh to CO 
^ 2 ^ U H D 

OO^HJ<C 
w b CO u 
A< w 

e 9 h 

« to 2 z 

P o < w 

^ s 

WU to 2 
to 2 to o o 
o to to 

HH^hl 
Eh h P 
^ l Q to 
« co 
C 

to v o w 

H H CO 
I > D 
CO < < 

P o 

OfcH 

Eh P 
CT ' 


o 


P 

o 


u 

H 

I 

CO 


w 

CO 

w 


H CO 

f> ° 

fe LO 
W l 
CO 
>n < 
M Eh 
X H P 
E^U 2 
O < 
53 P 

H ClJ CN 

> O 

< w w £ m 

H U X O co I 

h < < H H < tO 
CO P P P Eh O < 
to to < 

H P p EH eh P 53 
to < co co £ P O 
D O W rt 
PS co X 2 S P 
P h O P P W 

£ >J £Sg3 

< cn w < w « flj 

WKUZHH 

h D h H H B tfl 
U h D H Z 
W > Z Z fa H 
^ O O H W D 

w fa as w to 

fa < W E-t B H 
O Eh Eh O *> 

H Eh < < H S 

U O Q Q W 

Q W • W Eh 

K4 JOBKB 
►q W < Eh 2 fa X 
H & D to 

< O to to H Z 

fa Eh h Z fa 3 < 
> O D K 2 
10 Q H Pi Eh W 
W W Eh S 
K Q <1 K W ? 

W H H r J? Z 2 U 

§ <>HHW 

fa Q Eh hJ > 

U fa to W • 
K fa W K to Z 
O O 

E> M H 

O fa Eh 
P i O H 
55 S Z 
Eh . O 
< H 

_ Sww 

Z D W Z 
W < 3 D W Eh H 

sDh(C»<o 

Eh MUZ 

W 05 Q fa M w 

fa w w z 04 a 
O « 55 2 Z H 
as Eh W H H 
W Eh o W M 



.... » 

O EH C to 
fa W W < Eh W 
ft 35 « tO O fa >4 
6- Eh Eh D « < 03 


§ W 


ee 

u 

i/i 


< W fa § 

fa 2 u < x 
w d w o a 

S W-^CQ 

<} co Q 

U M Z W W 

2 o o co 

p 4 H Z O 

to EH <C ^ 
Eh JUKU 
ZO<U„ 
M fa Z 

£ Eh CO H W 
M Z H H W 

2 O 55 ffl 
^ O Eh i-5 
CO W to 

< a >< 

1 §-; 3 X 

CN X 

So • 

£ CN 
H 


D 

CO 


K | 
H 


CO P CN >H 




w 


S 3 


to 

§ 

Eh 


P 

Eh Jh 

P P co 


d 2 >? 

H o O Eh 
Eh 2 PS 
U < Ct 
W G, . 

W < Eh 
W W Z 
CO CO Cd 
P w < 

3 : 


§ CO 


o 

p 

w — CO 
X p > n p 
co D 


O 

P 


PS ^ H C 0 
D > I 
ft 00 Q 
^ H I 2 
< 3 ; cn < 

K P o 

> co n 

Q < X P U 
< U O P K 
P o » 

W ^ o CO 

P X w 

p w p 3 ; 

^§Eh § ° 

H W 35 W 
3 : to Eh in > 

t 0 H 00 H 

Z < 5 -H Eh 
O I U 
H w Q to fa 
Eh h5 W I fa 
O £3 Eh in fa 
w 2 < o w 
Eh U H fO 

A 0 : O Q o; 
fa H to CQ to 
D W U\ 

J o2 U »n 
2 to H 
S to *\ .• 

as o m n* z to 
tip, J v OS 


5S 

B 

to 


U 


h- uj 
o 


o 

<r> 


P 

W 

co 

O 

P 


o 

to 


0 

CN 

1 

uo 


S 

w 

H 

H 


S 5 
. O 
h 
CO 

~ss 

°as 

flu %. ^ 

Eh Ej Eh 
-fa M fa 

Bggg 
gsaa 

5 H C§ ^ ^ 

a o o o 

i o « ip 

r% 

V o o 
U fa fa fa 
to to to to 
fa S s s 


3> 





z 

UJ 

O £ 

Q H tO 

w 

o 

s: 

tj 

2 2 2 w 

u 

►— < 

►H 

CO 

< H W U 

< 

CO 

h— 

O H 

& 2 

frl 

CO 


25 X 

X W C4 

PS 

M 

s: 

f— ■ 
2 : 

H Eh 

w w • 

D 


UJ 

O 

U PS 

co 


> 

a 

W H W • 



UJ 

• 

O X >H w 

u 



Q Q 

W C eh 

H 



W W 

q > w h 

1 



> > 

< s 

CO 



PS PS 

W W >H H 




w w 

x x os w 




CO CO 

eh < 

o 



» P5 

Q 2 


C\ s 

• UJ 

(Nj H 

" S2 

CM t'l 


WOW 
O W 
C4 Eh 
W H 
« O 

WUm 
Eh H I 
Eh I C/5 
< Ui ft. 


H W W 
« Q W 
O H CQ 
D U) O 


H W Q 
Eh W 
W Eh 
OS Q U 
WWW 

s & w 
o w 

Q X < 
2 W 


2 Eh Eh 
0 2 2 
H W < 
ogu 

W W H 
2 2 W 
W H 
2 W 2 
O *C O 
W W H 
W S W 




ORGANIZATION: 5-2464 D r cniMTtnM 

RESOLUTION: CLOSED DATE: 

REFERENCES: AS-501 AND AS-502 FLIGHT FILMS 

MSFC 60-DAY REPORT REV: 









REFERENCES: MSFC 14-DAY FEWG MEETING 





' ’*ir 4 *^ 


ir; 




TITLE: HIGH RETROROCKET PERFORMANCE 






D 

O CO 


W i 
P4 H 
O CO 
O 

53 ^ • 
g co 

w w g 

CO CJ H 
Jx H Eh 
W X < 


§ 

a s 

H | 
K M 


WHO 
ffi O D 

h g to 


^ z s 

^ H- H 

« S SC 

fS ^ 2 


S 00 

O Ui 

g a 

s £ 

•-« rn 



SA-502 HIGH FREQUENCY* VIBRATION MEASUREMENTS SUMMARY 















































CN 

(N 

>- 

—l 

£ 

O 

< 


g 

P 

P 

H 

Si 

H 


P 

a 


2 

o 

H 

E-J 


CQ 

H 

> 


§ 

H 

I 

I 

w 

5 


« 

H 

> 


O 

in 

i 

eg 

< u 


8 

a 


►S 2 

H < 

S as 

H Eh 

W X 
J § 

w 

ng 
2 p 

O ES 

H 

H £H 
< w 
2 o 

CQ H 
H P 
> Em 

^ <N 
O O 

« m 
CO I 

co 

a* 

P Eh 
Eh P 
CJ O 
P K 
« O 
Eh P 
'0 O 
« 
Eh K 
CtJ Eh 

H 

X P 
CO 2 

P ^ 
Ph p 

§ u 



co 


CO CU Eh Em 

W CO W H 

2 <C g m p 

Hft PH 

P P Em § 

O* S P O < 



ro 


K« W 
Eh U 


X w w o 


W Eh 
CO P 


o 

in 

<N 


2 

S: 2 

E 9 W 

H H W 

a 3 

2 

a 


JW 2 ^ 

o 

O 

P^ P 

S Eh 

> 2 H 

2 j 

O 

w 

2 

U Q w Q 

H 

H 

P < 

O 

Em U O 

H 

g 

w 

> W 2 

Eh 

Ej 

E p 

O 2 

W ~ H 

2 Em 

H 


p 

MWQ< 

< 

< 

p « 

O 

2 »H p 

H 1 

< 

2 

H 

3 uu 

D 

P 

W 

H P 

P$ 

P 

O 

CO 

x 2 o 

P 

P 

2 O 

2 ^0 

o •• s 

P EQ 

P 

H 

2 

2 W K m 

a 

a 

< p^ 

H Eh 

2 rq 2 

P Eh 

a 

EH o 

0 D >H 

> 

> 


O 2 

W % 

H Eh 

> 


O 

H - U 

w 

W 

w CO 

2 H 

< P 

» H 

w 

2 


C 0 UOO 



S p 

W § 

<N 2 

2 


CQ 

w 

W 2 O Eh 

w 

W 

P w 


1 in a 

— W 

w 

H 

2 

Q D 

2 

2 

Eh > 

rH g 

U l 

ro 

2 

> 

CQ 

H CO X 

H 

H 

u w 

1 P 

M U CO 

2 

H 



ZUN< 

o 

o 


W CO 

1 M « 

W 

o 

w 


H D 2 w 

2 

2 


< 

CO 1 W 

• W 

2 

2 

CN # 

as X 2 dn 

« 

W 

Eh W 
CO tt 

gg 

co 3 : 
W O 

gc 

W 

H 

o 

O « 

in Eh 

IH Eh ►S 
hwhO 

Q 

P 

&H • 

M 

P « P 

w w 

P 

2 

i tf 

S , < o 

2 

2 

X CO 

W 2 

SOP 

O CQ 

2 

W 

co w 

Eh m 

a 

a 

2 ^ P 

o 

POP 

a 


a a 

W jq _ 



< < W 

W H 

h O b 

p ^ 


H 


2 w o S 

EQ 

H 

H Eh > 

P Eh 

O K 

CO CO 

w 

H 

P o 

W X 2 Q 

CJ 

< 

« < CQ 
WPP 

h s 


2 K 

S P 

o 

< 

1 

CO 

2 o 
< o 

S CO X 

X 

< 

Eh 

Eh 


Em CQ 

oo OS 

S S 

H 


m 

CO Q • 

fO 

CO 

2 Eh O 

O H 

m m 

Eh CO 

(0 

in 

rH 

Eh g Q CO 



h X 2 

> 

l P 

H 


rH 

O CQ 

J < O W 


U 

O H 


><UH 

O CO 

H 


in > 

5 g W o 

> 

M 

WHp$ 

P P 

JHH 

O M 

H 

w 

l O 

CO X K 2 

H 

1 

CO 

KPH 
Eh P^ W 


2 1 S 
O co W 

iH S 

rH ^ 

1 

CO 

w 

s 

S 3 

W O W a 
X X cu X 

1 

CO 

■ 





• 

H 




• 

H 

H 





H 




H 


W o 

W LO 

H I 

2 CO 

2 0 <C W 

O CO CO 

Ph CN p CQ O 

X CQ o CQ 2 P 

m > Eh Eh 

. CQ 

CO P O O 

< 2 Eh 

2 


o>* 

o> 


CO 


3: 

O 

P 


P 2 O X P 
H O h p s 


CO K 
Eh O « 
2 H CQ 


Eh P U 

M 
CO Eh 
CQ P Eh CQ 2 2 
U)<HOW 
CQ > H P 
EH H 


§ § o s rtj 


o 

u 

< 


1 

>H 

H 

2 


W 

S K 

Sa 

§£ 
Eh W 
CO i-S 


D U Eh 
SOW 
H JO 

X s 

ggg 

Eh H CQ 
CO 2 


2 

O 


Eh W 
Eh C 2 
- - ® 4 

H H O P O 
2 

. . . . W 

Cm P 

CQ 

^ § 
in - 
l 


.a 


I Eh h M 
••Mrt JK 
M X 

Shs 

gggo 

p z S • 

PI o o u w 

Eh 

CO D H O Q 

g x w as a 

dsh 

CO X 

<HOO 

a 2 2 a 

S W h <#> S 
2 X o 
WWODf'W 
q q p, o a 

i^icoS^ 

U 2 W CQ 
O & P 


W 

S 3 

Eh 

2 

O 


2 

O 


P 

:a 


g 


a 


CO 

Eh 

2 


2 X Eh CO 2 
O *$ < f O 

H g O 2 H 

Eh X Q W Eh 
< O 3 2 < 
X fc OK 
K & ffl 


<§H 

• 3 o > 


PS 

S H 

w > 

2 HHU 
D S o 2 S 
CODwhEiD 
< S I CO X S 
a H CO *C M 
S X? < eh X 

, < w a 

I 2 X S 

o Q eh 

' < D < Eh 

ea Q 

M . MM . 

> W CM g g 

2 o D 

g 8 f S 3 

h 55 cq as 

2 U « £h 


§ 


P 

P4 









£ 

o 


o a 

^ H 

^ H 

o « 

(h « 

< o 


^ W 2 VO 


2 

O 2 < H 

a 


HO ^ 

u 

* 

H U w 


0 to 

<C Q CO 

w 

3 M 

a co d \ 

CQ 

« X 

H H ^ S 


O H 

H3 *H 

Q 


h h H cn 


H 

CJ H • 

D 

< * 

W 3 co 

O 

k Q • 

^ 

PS 

W CO 

to £ w 

CO 

H 2 W 

o H ^ 


H H H 


OSH 

z u o « 
o u a; w 

H<(mo 
H Z 

< « 2 H 

O O <3 

> W O < 

<«Q 

z z « w 

UP.Z 

*• w o 

W H H 
O O E H 
Z H O H 

< H Q 

a a ^ z 

H W fc. O 
D Z U 

o o w 

H K Q 
Z> W H Z 


S W * 
O H H H 
O O Z M 


E> D 
H O 


SB~ 5 
-S§g | 

to H 9 
• pq H « 

cu S w 

fib M • * 

g 5 o og 

C5 H s o. Oj 

0 ^ w wH 

PthES® 

S CM >J >J >2 

>» in Q qQ 
< i l I ' 
DW»oS 

1 < 

O UUU 

ssms 


to 00 
>- >- 
to 00 
00 


~ to 

O m 

g £ 

3 y 


S 


oc 

o 


in 

H 

• 

CM 

CN* 


* _ t 

_ . 3 


X 

o 

H 

£ 

Cxi 

CO 

2 


< 


P 

s 


Cxi 

1-1 

u 

H 

w 

s 

Cxi 

to 

CO 


u; 


ID 

O 

P 

P 

O 

5 J 


£ 


W Csl 
H 53 

as H 

U 
< 


w 

X 

H 


a 

D 

P 


as.. 

W H H 

P P < 

M W 
CQ 

< W 

,.£hHH 

P o o 
P a u a 

H M w 

< P to 
W P < W 
P CQ P 

wo cq 
a o w P 
o 


13 9 

H X 
to 

a 


0 a 

z w 

W Eh 
CO 
H >h 
H CO 

1 


Eh P 

a < 

§ X 
X o 
X 


Q O Z X 
o X 
< S M O 
OHU 
S H < 

O D M 
X H Em X 
h K h g 

em x s 

Q 

W >t W D 
Em CO H Z 
B W X < 


H 

Csl 
H 
CO X 
25 O 


»— * v 
Eh W 

H S 





<. X 




X CO D> 

>H CO 

• 


O B Z H 

Eh Cxi 

PS 

Eh^-% 

Z O H Q 

H r H 

O 


0 z ^ 

* P ^ 

H 

H\ 

U < X X 

^ H P 

U 

asp 

w 0 

PS CQ £ 

< 

to 

X CO X X 

— CO 

to 

\Q 

Q X O 

p p 


Oz 

in D CO h 

to < to 


H < 

Em X 

D U 

\ 

Eh 

Q M CO 


O to in 
h w to 
Q > < < 
<<£ 
XX > 
W CQ 
PS CO X 
O 25 Eh Q 
W O 


Eh 

CO 

P 


W PS 
Eh W 
' Eh 


PS 

CO w 

as 

W Z 

z o o o 

O H H u 
H H 
Em < 

W D Q 

a h z o 

Z H O E-t 

o o u 
u as 
< z h 
H O ^ 
X Q h w 

O W H X 
Em X X 


Q 

H 

u 

D 

a 


cn E-I B < 

W < < Q 
D X Z X 
B OK5 X 

rt W H 

> to w 

CO X 

Q U Eh < 

CO Z X 
H < O 
X Q I 
H H W 
U X Z 

WUH01Q 

X O M 

to w z a 


H % 


x co x 

X CO H H 

u w a 

Eh Eh H D 

Mzuio 

co z o 

o<hh 

ro 0 co co 

m Q X EM 

s • x u X 

X H rt; U 

— x z 

O D CO 

on < Q 


Eh < 


Q O 

H 

Eh h X X 
H X H U H 
CQ Eh J X 
X b X CO 

o a x z 

H w Eh X 
Z N X X 
hCEhQW 

X Q Z < X 

Cm Z H H 

0 < 'O 
Eh H « Z 
X '2 O O 
U ~ X Em B 

>oB U 

ffl H < H 

> < X X 

h W Cm Eh 

1 B in 

to U Cm \« 
Z Z ^ O 
X < m Cm 
O O < 

Cm X Z CO 
Eh CO X M 
W < CQ Eh 

CO X CO < 

a b co to 

H Eh O U Z 

> X Z Z CO 
O O H < ( 1 | 

« h to x a 

Oh >0 UO 


puna 

X < tJ 

2 2 

s _ 0 

a CO EH P 

O * X Em 0 

H H H H 

K O Z 

a w CO D 

> X O H 

0 eh 2 ?:> 

wtj 

a 0 

X E-* S < 

1 0 

O >• X D Q 

W • P w 

O H D W Di 

% iv* 2 a 

3 h b x D 

0 x a u 

Z U Q < 

O H H 

m C;> <• «i 

co h a co 

SB UH 

as p 0 w 

0 CO O x X 

P W ‘T Q 

Z > H < E- 




px 

X H 
H « 

a < 

W H 


W Eh U 53 
P Eh Eh 

CJ <3 < H 

< P P 
Cxi X 

u < * 


Eh 
. H 


>H 

- 


CMP >h C 
Eh P Eh 
— • Eh U 
tO 25 W 


K « « P W P 
H p 


PS 

O CO 
W DS 

. w 


p < 

o « 


w 

Eh Eh _ 

U1 W Eh 

a to 

g • a h 

„ g >H O H 

* ^ c c U I 

O w P 5 to 



25 U W Cxi O 
H 2 EH CO I 

eh? a ^ 

X Q h 


< h D in p 
H-P W 
CO O g 


CQ . 

. >h X 

P P H W 
CO Cxi W H 
CKWEh I 2 
^ Eh K ^ CO < 


X 

Eh _ 

_ * H O 25 U 

O Cxi 2 ; X EH H o 
M g W O P 


>H 

Eh 


O 

H 

hQ • 
W Eh 


a 

w x 

Eh k» 
U H 

W W 


O X 
Eh O 
O 
>H 

X w 
Eh > 


2 . 

O 

M 

Eh 

H 

a 

25 

O 

U 


o 

Eh 

a 

p w 

a 2 

. h 
M w CO 

P w w 

p 


I 

w 

l 

w 

as 

Eh 


W 

as 

Eh 

P 

< 

6 

Eh 


o 

p 

w 

p 

u 


o as x x o di 

CO W ^ P O 25 > 

“a ass* 

■» X • 0^ »o o 

Em X H to DO 
X EH D < CO CO 

- OSQgQ 

w -o « 

z — u ^ 

_ H »W Q ' *> 
NO U OtO w — 
O Z • Em K> 
in Em CO U-^r < - 
I Z Em in 2 
CO w w W CO 
< S lO W Z B 

u •* a co o 

Cm W Z CO O O Z 

0 co h a to < 
Z to H to 

Z H Em X < X 
O O < O £ Em 
m Z Cm Cm < 
Em U X Cm MB 
X O O Z Q 
O O >m Em CO D Em 
CM S D N Em X 
Em Q U O M O 
H x X Em M 
M CO EM »J X £m *0 

1 X < < < X 

CO Em Q D tO 

CM H < CO Q 

g^ D ^* 3 § 

H S S w^S p 

ZSWS^WPI 
H ^ S Eh w > w 


CO 
p 
25 25 
O O 
u 

Eh W 
25 CO 

§ o 
in 

v° 1 
l>< O 
XT 

h I^ 

* to 

co „ w 

H X X 
< O EM 
Q X 
X X 
D X U 
W Em 
a Em h 
O H X 

h a „ 

H o 
O B EM 

z „ 

H w O 
Q X CO 
2 H g 
O 2 

P Cxi H 
CO P H 

S Q 5 
p o 
x u 

O eh 
UHS 5 
Cxi 

Q X 
25 • Eh 


P 

W 

eh >< 

CO H 
Cxi H 
Eh U 
O 


X Eh 
U H 
P 
CO 

• 

CO P 

< o 
^ o 

p 


p 

< 


p 

as > 

UM 

H H 

as as 
£ u 

w o 

P EH 

o 

a - 

to 
w p 
p o 
p as 
H x 

Eh p 
H Eh 

as 25 
u p 
25 

w o 

K P >o P 
Eh S ^ 

O 

to u w 

PS P P 

WEUtlO 
Eh > 25 W r 

25 < to to 

W P CO to 

25 as o 

S < Eh K E - 1 

O CUD 

H PS P H O 

> X 

- EH Cxi 

to X w u 

co as o as 25 

P[HHh 

a p 

O EH W P 


to 

to W 

o as 

Eh Eh 
D 

u a 

Eh 
X H 

Eh ^ 

H 

U P 

■ O W 


PS 

D 

U 

U 


U D H 
O g 


P 

M 

D 

CD 


W O 

to 2 ; P 

PHEh- 
mPPZW 
n D 2 W > 

a o h 

;h pan 

< o <n o < 

Sh w H o 

^ g w 

CQ ro ps - a 

<0 w o to 

s -'H U P W 

ps as 

W EH < O 2 

w u u 

o Q P W W 

h a a co cq 

D < 2 

U co g . 

O PS > P q W 

Eh — W Eh g 

X o >M 5 X w 


Eh K 
H Eh H W PS 
PS 25 U g Eh 
to H O 


Z O H 5 « 

rf B -»Z < 

O Q Em 

CO X W EMM X 

H H 

S Em > Em X Em 

Em W • U 

H X ^ S 

HkXQ 

Em Z B X 

ZOOM 

O < O Q H 

O H X CO 

Em U Z O Z O 

M X X > 

M M 1 < X 

w w 

X H £ O < 

CO > X 

CO X X Em •» B 

> . 0 

X Em H 1 Q 


1 x a 

CO Eh I a 
qM 

PS P K O 
WOP 

Eh H Cxi H 
W H 3 S D 
< to Eh CQ 


P Eh 
CO 

W W Q 
a co w 
o < 2 
co w H 
p to < 
Eh CQ W 23 


a o a 

M Cxi W 

H > o 

^.Sl 

o 


Q Eh > O 


1 



SPACE VEHICLE OVERSPEED AT INSERTION 





103 






ff 






j 

? 

i 

i 


i 

I 


i 

i 


5 



LOX PROPELLENT UTILIZATION (PU) MALFUNCTION 


/ 


Eh Eh W W CO D 

< 21 U • H <C 
2 M 2 M P! U 
H W <£ W Eh 03 
AiOHOHW 
WO Ol £ Q O 

2 WWW W 

U £ W Oh « U Eh 

W W Eh XI H 

S Eh <C W CO 2! * • 

>h co h 05 2] W 2 

Z>nUC0<rticQO 
<C0 OWWEhOH 
W H CC &] Ph Eh 


CO w 
P D co > 
W Oh < W 
Eh 21 
D W CO 


O. W 05 Eh 

^SPhH 

w x 2 
a < o o 


WSEHZ2S2U 
H Eh H O W 


05 H H >H W = 

Eh W ‘EhKJKW 
WUW*CW§H21 
h 2 m 2 £ h 

phowwoohW 

WPiH JZO I 

w p > eg < o; 

W 3 Eh W 

• W H U £ 2 > 

p co co co w w o 

2JHg;WE.H£i 
S2SK2WW 
O W O W >H 21 W 
USXIhEhcoWW 
W O K Eh Eh 

CO 21 21 H D 05 

2 W MSP.MO 
O W K 2 Eh Eh 


P.WO 
Eh Eh 


H W W H W W P 
Eh CQ Eh H ffi O W 


HO K 
P 05 W W 
2 Oh m P 
O H 2 
U W K 5 
W S 

:PhS! 

Eh 2 51 W 


« 2 H 
W H 
O W 


< £ 
W « 2> 
W W W £ 
O O 2 H 
< 2 X 


HWO&>nUH< 
CQ W h Eh £ 
2 S 21 - H W W 
OEhW>hW21W< 
W _ 21 H eg EH 
CJ cn P Q m rtj EH 
2 W £ H M O rfj 

hwShwoz 
PSOwwwcJhS 
DQSCOOPhEhW 
Q O O < Oh 2 21 

P Oh HOW 

« CO W CO 50 

2>nOU®Owp 
< p 2 H H £ H 

H CQ H 2 W 
H 05 O *■ W 2 W 
WWDOSHKrtJU 
SCWPHKHHP 
HO U O H 

Oh 2) W H ‘X PI 

£ _ < P P W O ® 


WrtJoDOWWO 
M 2 Oh 2 W W 21 
« « H 2 H 
m 2 W P 2 M w 

H323S? 2 ? 3 

PHJSrtJpHHH 




106 









ANOMALY REPORT 


VO LD 

cn 


p 

H 

O 

U P 

H W 

I H 

C/3 CO 


•• •» 

£ £ 

00 LJ LU 

-SR 

n 5; 

• 00 

CN =D 

l/> 


w p a 

>HH2 

w < w o 

W K 
W 2 2 
WPjUO 
XShh 
H W CO H 
Eh W < 
O P H 
Eh P P 
hi ^ W 


H K Eh 
Eh CQ H H 
< a n 
1-1 eh I 
D < hi S 
W W J 
2 B W fa 

h a o 
w 

H W W U1 
n<HM 


O CO Q 


*- •- <J 

Q > CO 

i-l Eh co a 
M O O 
H W J E 

as ns co 
CO Eh 2 
O < 

S 2 SS 


a w h h 

« W 2 

coww 

wcpms 

gOEHg 

ft * 5 ! Ii eg 

O 2 H < 


2 PS O 
O O U O o 

h u a o 

Eh CO Eh 
O Q Eh Eh 
W W 2 PS < 
co as w o 

gss^s 

OUDdiin 
CO CO 61 I 
M < O U) 
2 33 W X < 
O Eh g ft ~ 



W 

w 

O 

w 

w 

CM H 

WWW 

o 

k u as w 

in 

P H < H eh 


CO Eh H < Eh 


H W 

Q S 2 


rilas O < Q W h m 

o q cq « a i-i s 

ZHWEnh<0 2 
O i-l Eh ID o a K Kl W 
ft 20 -'a , PScortjEH 

CO W O O D tl 

OOC 02 ioCmOEhQ 


2 2 W H 

o h 2 
U PS 04 Eh 
W D hi 

co a u d 


Q W H < O 
2 03 Eh Eh W 


2coEnOSEHhlH>j 
inw<WWO W 2 « 
o> g 2 W ft Q ►> h 
h co a: 2 w S Q 

QEH^QcogShl^W 

^aSwShiwwQ 


CO O U eh < 


Eh CO W 

§£§S§! 

SEipOW 


otsuu 
U Eh 2 _ 


D Q <N 
2 PS W 
O D Eh Eh 
UOD< 
HOPi 


U U Eh co CQ 

Q W >h W < 

2 CO W M Q 

< 2 3 co 

o ° a § ^ S 


2 i-l co « 

O O CQ < W Eh 

<n a S’ KD>! 

a co a> CQ H 

Eh Eh O < Eh £5 


O f’O W 

o >h U I a g 


Q ^ |S 

w w h § 
Eh ft Eh < 

S W CO W 
ft Eh H H 

2 a ss 


rH< SEhDKWCOW 

H g CO SDjEhhJH 

I< ft EH H 2 a 53 
EhEh^OOSwOEhEh 
< H < Eh 2 

CO CO fa g 2 H Eh 

P P W W o H P rfj • 

WSZSO^ W 2 w 


WHo 
P *• w 
O W W K 
U W P H W 

0 “2t.° 

esgss 

H CQ > Eh 2 


O 

S Eh W Ej W 

8 rt SS^ 


o Eh H Eh W CO 
<H co 2 H 

co as h x 

ft • H Eh ft W 
O Eh a H W . 
W Eh a Q S 

CO W ft 

S as •‘IQ EH hi 

CQ 2 O O CQ 

SaggSP 


CO 2 W ft O rij 


• W g 
H Eh O 


as ft < 

Eh H 
U W Eh 
. W 2 


o co i u ft co a w 

H W H ® h >1 c HCOci 

Eh « a rH ft w o O 

5 o‘>S 8 gs 88 “: 

W^On’u^COH^ 
2 co , q h a _ os 
H 2 Eh W W ft CO PS w 
*. U K 2 < Ei MB 
<H W W 
ft ft 


« 2 < Eh W a 
O H a W Eh 33 Eh 
O O PS W < E? W 


ft h 2 o a w h 
w ft w ft co a w 


•*o l 

H h r* 
OT H 
S H 
M > • 
EH W ft 
H 2 ft 


Eh Eh Eh 
PS PS PS 

0 O O 

Qi Oi P 

§§ § 

P P P 

1 I I 
o o o 
m m vo 

U O O 
W W W 


2 " 
a ^ 



O 


C£ 

O 


QC 



TITLE: LOSS OF S-IC BASE HEAT SHIELD INSULATION (CONTINUED) 





TIME OF LOSS (SECONDS) 



o 


4 



I 



VO 

o 

A 

A 

O 

b 

< 


oo 

co 


b 

W 

2 

co 

H 

2 

a 

H 

Eh 

X 

w 

a 

H 

b 

S 

P 

s 

B 

H 

Eh 

g 

H 

tn 

U 

C 


as 

u 

2 

2 

a 


UJ 

s: 


w 

co 

a 

a 

3 


2 

w 

Eh 

'O 

X 

CO 

2 

O 

H 

Eh 

U 

b 

Eh 

O 

b 

04 

8 

H 

b 

2 

2 


§ 

§ 

Eh 

2 

P 


0 
m 

1 

co 

< 

2 

< 


§ 

b 

b 

O 


2 

6 


8 


H Eh 


b 


b 

O 


2 b 

H b 
2 
a u 


i 1 * 

S3 

EM 2 

s 

?x 


H CO 
*§ 
w « 

Z « 

H b 


Q 

CM 

Q 

2 

CM 

Eh 

X 


§ 


b 

o 

Eh 
2 
tt W 

H 


Eh 
2 
P 

2 

H 

2 
O 
eg h 
3 EH 
ro <J 
> 
2 H 
H Eh 
U 
CO < 
2 

EM EM 

Eh as 

CO Eh 

X 

CO 


2 
EM 
2 _ 
U U 

h 

EM ^ 
2 < 
Eh ^ 


b 

o 


co b 

i— i 

Eh 
2 


b 

H 

D 

o» 

EM 

b 

O 

O 

2 

H 

Eh 

EM 

X 


*H 

1 

a 

EM 

2 
Eh 

Eh 
< 

CP 
2 
H 

P 
A 

H 2 

EM EM 
2 
Eh 

2 b 
H EM 
Q 
O 2 
2 O 

H b 
EH 

A O H 
2 2 CO 
to H Q 
X b 

CO b 
H O 
2 2 U 

Su M 

»2» 

ass 

b EM O 


2 

O 


w; 

a 


00 

CM 


CO 

»- 

CO 


X 

UJ 

H 

co 

>- 

CO 

00 

ZD 

CO 


oc 

o 

CO 


UJ CO 

u 

a* 

§ E-I 
K o 

o* 

H eh 
_ 2 

< 3 

Sffl 
U o • 
w cm U 
2 b co 
X 

2 k 
Ou* 
Hg« 

> a n 

H tO 

;.<o 

*ou 

nSz 

gga 

H (D 

3 w 

S z» 
" 0 < 
W U2 
EM 

9 «s 

g H 3 

« to m 

_ H o 

0 «K 
H ^ &4 


LU > 
»— UJ 

<C C* 
Q 


Q 

EM 

CO 

O 

8 


o 

CO 


00 

rH 

• 

b 


CD 

VO 

C\ 


b CO fa 
U Eh S 

WhS 


VO 00 VO 


CM 

I 

in 


u uu 

CA CO CO 


CO 


s 

O 


CO 


CO 


5 UJ 

1 & 
2 « 


% 

i 


1 

I 


1 


I 

I 


I 





W H 

W ft 

? B 

o w 

(o a 

* w 


w>h 
ft HEH 
W aw 
S EhW 
O H 
ft EH 
• 

W Q 

S WN 

H 

O ft 
ft ftW 
O EHK 
ft W I 

WO 

O QO 

2 ^ 

H X> 
ft WO 
H W-H 
5 Eh-h 

Q WQ 

ass 

o 

-uo 

w 2 ; 

gss 

s§§ 

H 

Eh WW 

D 

2 Sg 

o 

o wft 

ft§§ 

W ft ft 

ft w£ 

o aft 

ft Eh h 
W O 
2 ftft 

l°a 

t-go 

* H Eh 

W WD 
W W 

sss 

O WQ 
h a 
Eh Eh •'S 
D 

« 2 W 
H O H 
ft 

Eh W W • 
W 2 <W 
H Eh Eh^h 
QWWM 
WWW 
W Q QEh 

a w w5 

EH ft ftO 


ft o 

Oft 

8 s 

si 

a i 

I O 
VO ro VO 

CN OO 
i w w 
in 


Q 








ANOMALY REPORT 


in 

co 

CM 


VO 

O 

ft 

ft 

O 

ft 

< 


OO 

oo 


CO 

s 

a 

a 

m 

D 

CO 

CM 


§ 

U 


ft 

CO 

U 

I 

u 

to 

ft 


to 

>» 

00 


Eh 

n 

Q 

o 

co 

o 

& 


s 

(A 

x 

co 

o 

2 

H 

u 

H 

s 

w 

CO 

CM 


CO 

>- 

00 

§ 

CO 


X 

a 


15 

fH 

r 4 

ft O 
O m 
i 

CO ft 
ft < 

o 

Eh ft 
X 
ft Eh 
X 


2 

0 

iH 

01 

S 

CO 

X 

w 


CO 
C3 W 
2 2 
H H 


Eh ft Eh ft 
ft < 


Z Eh 
C Cm 
< 


Eh 
2 
U X 


CO 

> 

ft ft 

% 

O oo 

ft CM 

<; oo 

ft X 

ft in 

ft ft 


u o x 
ft w 
O ft co X 
Eh O O Eh 

w s _ 

g EH O 
jH < fr* 

ft « 2 

cq H 
q q a 
W W Eh CO 
U Eh ft 

5 Sgy 

ft O ft 

:hm 

W U U X 

2 2 W r H 


tti 


a w 

9S 


oc 

u 

CO 

UJ 

Cj 


O ft W >i 
W > ft 
* Eh H 
2 *C F< ft 

o ^ a w 
h cq co 
co o ft 6 


t* < X ~ 
ft ft CO <0 
D H Eh 
CO >4 ft u 

S“Sl 

3S” 

. . U Q, 
DO D 
i?) Z itf 
HklHU 

fe £ ® S 


IS 

& 


• • • • 
uj z> 

h- UJ 
< X 


ft 

ft 

CO 

s 

u 


o 

oo 


co 

ft 


00 
ro vo 
I o> 

CM H 


ft rH 


‘B 


8 

*• o IH 

• z u 

ro O 

in 8 * 

m h Eh 

I • W « 

•> M rf H O 

h « > eu 

» C w u 

• A A 3 2 

a* 

+ + % <0 

-HHfnD 
Eh ft ft ft Eh 

ft O O O < 

O ft. 0. ft. Eh 

< a a a 

o I I i 

Hf I o o o 

SO ro ro vo ro < 

m t> O V U U 

i w w w w 

m « vu z * 


arm 

oui 

£* 

MUJ 


1 


Jc* 




I 


Eh P 

fa 




<20 

i-l 2 

O 



3 H 

o co a 

< fa 


w 

Eh 

2 CO H 

fa 2 


p 

W Q 

O W CO • 

fa fa O 


Eh 

W 

u*ion 

Eh fa 



< 2 

2 fa 2 

H fa 


P 

X H U 

H « H 

2 fa fa 


E*- 

H ft ft 

• < O < 

Eh fa 


O 

H O 

CQ Eh O « 

hi fa 


P 

5 ft co 

3 CO O 

fa 



O 

fa fa 

fa • CO 


2; 

O EH W 

h* C W 

fc- 1 fa fa 


o 

2 H 

330 

•• CO U < 



O W 

UnDH 

CO HU 


cn 

P ft *H 

2 2 2 

2 w k 


2 

Eh P 

*< W rtj W 

O CO EH fa 


O 

cn p 

fa fa fa Eh 

hi fa fa 


H 

W 2 2 

CQ W O CO 

hi hi fa CQ 


P 

ft H W 

2 1 fa 

O 2 O CQ 


cn 

o cn 

CO fa <C 

fa H 2 fa 


P 

2 eh cn 

H fa K 

< H CQ 


u 

w D < 

CO «; Eh W 

CO Eh 



u 

X H 2 EG 

< CO cn (fa 


2 

H w 

- fa fa M Eh 

o fa 


O 

H CO ^ 

< W _ 

W H H <( 


P 

H o 

2 Eh 2 2 

H CN • fa 


ft 

W ft 

<<oo 

now 


• w 

ft W £ 

2 fa fa 



P • &H 

P P 

CO fa fa 

CQ fa Q O 


2 ft 

Eh O W 

fa Eh 

O 2 m 


p co y 

ft S3 

<MQS 

* <3 


Oooffi 

• Eh 

HMWD 

> fa 


ft m h 

Q < 

K33BH 

fa Q O • 


2 o 

• 

WWPS 

fa < 2 fa 


O l 2 

O 

Eh fa O 

— 2 o < 


U ft H 

• w 

< Q CO fa 

_ hi u 


o < 

ft ft eh 

s §ss 

fa co 


O W Eh 

O O < 

<n fa co w 


2 ^ 2 

2 Eh 3 

u 

CN kC fa fa 


H ft O 

H ft • 

CO CO CO pL| 

oo c3 EG H 


N W U • 

< ft 

fa fa fa O 

O Ufa 


ft cn 

o\ w 2 

< < 

I 2 2 


u ftp 

ft 2 O 

W U O 2 

fa fa H fa 


H P W S 

< O Eh ft 

EG O 

0 2 fa 


2 HO 

Eh 

Eh W W H 

fa H X 


< P H ft 

Eh 0 2 

fa fa Eh 

EG H EH 


O < W 

O W Eh ft 

X CQ CQ W 

fa Eh 

• 

ft ft P ft 

ft ft 

CQ CQ CQ t-1 

fa H X f£ CQ O O 

a p a ft 

DDP. 

P 2 cn 


2 ft O 

W Eh W 

Q CQ CQ W 

5 • < <■* H O Eh W 

Eh P W 

fa a 

P cn p 


ft P 

U W ft ft 

S W W 

ft * 2 < 

2 cn h 

PXWEh 

2 S3 EE W 

2 a rti 


< cn Eh cn 

ft Eh S 

O Eh Eh K 

w u 


H ft 

Eh 2 

fa Eh 

fa fa O Q EG fa O X 

cn o cn h 

2 fa 

<WCJEH<E<OAEH 

2 EH H 

W — O O 

Eh hi 2 

p 

H ft ft M 

O Eh 

fa H Eh 

CQ H fa 


Sftpp 

U P Eh ft 


2 CQ < 

ft 

p cn w 

W P o 

CO So 

O fa ai hi 

O co co o 

WP2P4 

< •• fa W 

H CQ H 

fa fa fa l< 

2 3 ft 

2 W hi Eh 

Eh fa 2 


< ft W ft 

< W ft P 

fa H fa 

CJPOhPU<Q 

S w cn 

CO fa *43 CQ 

< ft cn 

w 

U < Q 

cn w 

H 2 fa H 

d P 

P P w 2; 


co fa 

U ZQHPPP< 

3 Eh cn < 

X Q W Eh 

> P O W 

> 

< h 

u Sc u 

hi fa EG Eh 

H W H S 

o 

hi Q W 

ft cn 

*< EG Eh «J 

EhUwS 

ft Q p w p 

w ft cn w 

2 U 

u < ^ o to 

H<WCJ 

3 w ft 

dj < CO 

M P W Pm 


Eh Eh H H 

p ft p p 

fa CN < 

S Pn S 

9 

< CO > fa 

P < 2 P 

fa fa 2 

Dh u h cn 

ft 

Q2WW 

DhHD 

fa 

OPQH<UHP5> 

P P < P 

D CO hi fa 




U Eh 

hi 2 fa U 




w 2 cn w 

H O fa H 

W o 



eg m eg 

< H Eh fa 

s < 


PUP 

Eh U < Eh 

fa co co 2 

tH — 






H 





115 


z: 

V© Ui 


• 

X 


Eh 

0 

U 


2 a 

2 : 

H 

2 Q 

w w 

25 H 

tc 

W 2 

£ > CO 

O Eh 

2: 

Eh W W 

O O 

O H 2 

CO 

CO EH 2 

D W 

25 Eh W 

O H 

>h X Eh 

Cm 2 O 

X H U > 

2 2 

CO W 

Eh 

CO 05 < 

H Eh 


CO 2 

HD W 

04 

w 0 • 

< 2 W 

2 Q O O 

H 

W Eh ro 

OHW 

W 2 < 

04 * 

CO 0 

CQ 


•-X or 
o 


2 i co 
O <N < 
H ro 

U o O 

< 

cu w 
o u > 

25 W H 
H — Eh 

2 U 
O U W 
ffi CO Cm 
K Cm 
M W 
CO >n 

m co 

w w 

K P 2 

Eh W H 

a ^ 

Q 2 
W < 05 
Eh ffi W 
< a fa 

H co 
Eh 25 2 
H W 
25 W B 
H CQ Eh 

D W Eh 

S > 2 

2 

O C/3 W 

o o 

W Q Cm 
WHO 

u 

Eh O W 
25 05 O 
gj o< g 

CU 

M • 
ffi — S 
E H D 
I H 
25 VO ij 
H • W 
m 23 
W • 

05 cn W i 


W D Cm 

Boo 

04 H 

Cm 2; 
W O 
X * H 
Eh U Eh 

d ss 

S£S 

w w 
3: a: w 

O U S3 
►4 CO kH 


rH Eh 

CO 

• • D 
^ O O 

• 25 D 
ro < 

• 25 

• in O •* 
H Eh 


•<HH 

04 a. B B 

* * * CO 
Eh Eh Eh D 

05 05 tf Eh 

o o o < 

O 4 Oh 0< Eh 


>h 

>* >h t4 
I I O 


u u u 

CO CO CO 

« *5 « 


o 





TITLE: WATER IN LH 2 VENT SYSTEM (CONTINUED) 
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TITLE: LOW S-IC AFT ENGINE COMPARTMENT TEMPERATURE 
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TITLE: ERRATIC HYDRAULIC CHARGING UNIT PRESSURE 
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TITLE: MARGINAL GSE HEATER CAPACITY FOR S-IC FORWARD COMPARTMENT 
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